Fatty acid intake and Kupffer cell function: fish oil alters eicosanoid and monokine production to endotoxin stimulation.
Diets high in n-3 fatty acids appear to have an anti-inflammatory effect, which is thought to be due to decreased macrophage prostaglandin (PG) and thromboxane (Tx) production after incorporation of these fatty acids into cell membrane phospholipids. The effect of n-3 fatty acids incorporation on macrophage monokine release in response to septic stimuli is not well established. Kupffer cells, the fixed macrophages of the liver, were obtained from rats fed diets with fat sources derived from corn oil (CO, control), fish oil (FO, high in n-3 fatty acids), or safflower oil (SO, high in n-6 fatty acids) for 2 or 6 weeks. After exposure to bacterial lipopolysaccharide, Kupffer cells from rats fed FO for 2 or 6 weeks produced less PG and Tx than Kupffer cells from rats fed CO or SO. After 2 weeks of defined diets, interleukin-1 (IL-1) and tumor necrosis factor release were not affected by dietary fat source. In contrast, after 6 weeks of feeding, Kupffer cells from both the FO and the SO groups released less IL-1 and tumor necrosis factor when triggered by lipopolysaccharide than Kupffer's cells from animals fed the control diet that contained CO. These data suggest that altered monokine release from macrophages may contribute to the anti-inflammatory effect of diets high in n-3 fatty acids. Also shown in our results is that prolonged changes in membrane phospholipid content induced by dietary fat source can influence not only PG and Tx production but monokine release as well.